The data presented in this article are related to the research article entitled: "Electrochemical characterization of Raney nickel electrodes prepared by atmospheric plasma spraying for alkaline water electrolysis" (Kim et al., 2018) . This article describes the characterization of raw Ni-Al alloy and Raney Ni powders via X-ray diffraction (XRD) and energy dispersive X-ray spectroscopy (EDS), and presents the EDS data of the prepared electrodes.
a b s t r a c t
The data presented in this article are related to the research article entitled: "Electrochemical characterization of Raney nickel electrodes prepared by atmospheric plasma spraying for alkaline water electrolysis" (Kim et al., 2018) . This article describes the characterization of raw Ni-Al alloy and Raney Ni powders via X-ray diffraction (XRD) and energy dispersive X-ray spectroscopy (EDS), and presents the EDS data of the prepared electrodes.
& Value of the data
The data show that the composition of Ni-Al alloy powder is changed when its irradiated by plasma spraying method with a high-temperature environment.
The data presented in this article provide information on the effects of hydrogen annealing on the Ni-Al alloy powder and Ni-Al alloy electrode coating prepared by APS.
The data allow other researchers to compare the Raney nickel electrode prepared by APS with those prepared by other methods.
Data
Fig . 1 shows the XRD patterns of the Ni-Al alloy powder and Raney Ni powder prepared by dealloying Ni-Al of Al. Table 1 presents the EDS data for the electrode surface coated with Ni-Al alloy by APS and the electrode surface after Al leaching. Table 2 shows the EDS data for the Ni-Al alloy powder and Raney Ni powder prepared by leaching Al from the Ni-Al alloy. Finally, Table 3 shows the EDS data for the Ni-Al-alloy-coated electrode after annealing under hydrogen atmosphere and the Al-leached electrode.
Experimental, materials, and methods
Ni-Al alloy powder (Yakuri Pure Chemicals) was used for XRD and EDS analyses. The powder was sieved to particle sizes of 12-45 μm. Raney Ni powder was prepared by Al leaching. Al was selectively leached for 24 h at 80°C using 30 wt% potassium hydroxide (Samchun Chemicals, 95.0%) and 10 wt% potassium sodium tartrate tetrahydrate (Alfa Aesar, 99%). After Al leaching, the electrodes were rinsed with distilled water and dried under 1.6 vol% oxygen atmosphere to stabilize the pyrophoric Raney Ni surface. Heat treatment of the coated electrodes under hydrogen atmosphere was conducted by first placing the electrodes in a furnace (WiseTherm), which had been evacuated to create a vacuum and subsequently filled with Ar. Ar was then replaced with H 2 to 100 vol%, and the electrodes were heat treated for 1 h up to 610°C at a heating rate of 5°C/min. After heat treatment, H 2 was again replaced with Ar and the furnace was allowed to cool down naturally. To prepare the Ni-Al-alloy-coated electrode, a disc-shaped Ni plate with a diameter of about 20 mm and thickness of about 0.6 mm was used for the substrate. Prior to coating, sand blasting was conducted to create roughness. The coating layer was prepared using an APS gun (SG-100, Praxair Surface Technologies) with an output of 600 A, while maintaining a distance of 100 between the spray gun and substrate. During the coating process, the carrier gas, Ar, was supplied at 50 psi. Al leaching and heat treatment under H 2 atmosphere was conducted in the same manner as that for the Ni-Al alloy powder. The crystalline structures of the NiAl alloy and Raney Ni powders were analyzed using an X-ray diffractometer (D/max 2500 PC, Rigaku). XRD measurements were made within the 2θ range of 10-90°, using Cu Kα (λ ¼ 1.5056 Å) radiation energy with a voltage of 40 kV and current of 150 mA. The compositions of the powder and electrode surface were analyzed using an energy dispersive X-ray spectrometer (X-MAX 50, Horiba Scientific). 
